Synopsis
Since discovery of triiodothyronine (T3) by , it has received attention because of its greater potency than thyroxine (Gross et al., 1952b; Lerman, 1953) . However, accurate determination of T3 present in normal serum had been quite difficult because of its low concentration. In earlier reports (Benua et al., 1955; Arons and Hydovitz, 1957; Klein, 1960; Shimaoka and Jasani, 1965) , T3 in human serum was estimated by radiochemical or chemical method using the catalytic activity of T3.
Recent reports about the determination of total T3 (Nauman et al., 1967; Sterling et al., 1969) were based on competitive binding protein analysis which is considered simple, sensitive and precise so as to be made available for extensive clinical use. The role of T3 in thyroid hormone metabolism has been clariinferred that T3 may indeed be a more important secretory product of the thyroid gland, rather than being merely a "second" thyroid hormone (Dussault et al., 1969; Woeber et al., 1970a and b; Braverman et al., 1970) . However, these methods need five to ten ml serum and therfore, more sensitive method is desirable for serial determinations on the same subject. Regarding determination of thyroxine (T4) level in serum Murphy's method (1965) or its modification is available for extensive clinical use, in which T4 is not purified. It is desired, however, that T4 level in human serum be estimated after purification especially for the study of the ratio of T3:T4. The present report describes a method which is more sensitive and simpler and gives simultaneous evaluation of T3 and T4 levels in only 2ml or even 1ml serum by using a new system of competitive binding protein analysis.
Free thyroid hormons are considered to be very important as active hormones. Many methods for determination of free thyroxine have been reported (Christensen, 1959; Oppenheimer and Surks, 1964; Ingbar et al., 1965; Sterling and Brenner, 1966) , but there is a few reports about free triiodothyronine, in which dialyzable fraction of T3 (DFT3) and T4 (DFT4) were estimated separately (Nauman et al., 1967) . It was found that Sterling's method (1966) for DFT4 can be applied to assay DFT3 without any sizeable modification in our laboratory. This fact promoted us to evaluate DFT3 and DFT4 simultaneously, which would save us time and serum. Therefore the present report also describes a method in which DFT3 and DFT4 are estimated simultaneously by using 125I labeled triiodothyronine (125I-T2) and 131I labeled thyroxine (131I-T4). (acid pretreated paper) was used for paper chromatography. 2. A: Paper was washed with methanol only for 48hr by using Soxhlet apparatus.
B: Paper was washed with methanol: ammonium (9:1 V/V) for 48 hr by using Soxhlet apparatus. 3. The zero means undetectable values of paper blank on the standard curves. matography. As shown in Table 1 , the value of paper blank was studied after washing the paper with two methods. Method B containing methanol-ammonia washing was superior to method A and made the values of paper blank negligible.
Reproducibility of f total T3 and total T4
The reproducibility of the over-all method for determination of total T3 and total T4 was 4. Reproducibility and interference of DFT3 and DFT4 Table 3 shows the reproducibility and the interference of DFT3 and DFT4. The values of DFT3 and DFT4 which were evaluated simultaneously were coincident with those which were assayed separately. When the serum of hyperthyroid containing the above mentioned dose of only 1311-T4 was dialyzed, The relationship between total T3 and total T4 is presented in Figure 6 . They appear to be fairly correlative. However, the gradient in each thyroid state slightly differs from the others.
The values of DFT3 and DFT4 are given in Figure  3 . proximately ten times as high as that of total T3 to total T4 and tends to increase in decreasing order of thyroid hormone in serum, resembling the ratio of total T3 to total T4.
The correlation between AFT, and AFT, is very high as shown in Figure 6, cently radioimmunoassay for T3 has been investigated, which is more sensitive and much simpler (Gharib et al., 1970 (Gharib et al., , 1971 Chopra et al., 1971 a and b; Mitsuma et al., 1971) . It is strongly expected that much simpler and more precise and sensitive method will be developed. Murphy's method (1965) or its modification is widely used clinically to assay the concentration of total T4 in serum. Some commercial kit is available for the evaluation of total T4 in serum now. However, in these methods, the level of total T4 in serum is obtained without purification. It is interesting to compare the level of purified total T4 with nonpurified total T4 in order to know the effect of purification on the level of total T4. As shown in Figure 7 , the concentration of total T4 with purification is lower than that without purification. The difference is small in hypothyroid and increases in normal and hyperthyroid in that order. Non-specific active substance in serum may affect competitive binding protein analysis. This result and non-purified total T4 (solid circles). The ratio of total T3 to total T4 as well as of AFT, to AFT, increased in decreasing order of thyroid hormone in serum (Fig. 5) . This suggests that the less are the thyroid hormones in serum, the more important is the role of T3. The mechanism of this discrepancy remains to be resolved.
As mentioned above, the methods of measurement as well as the levels of total and free T3 and T4 in serum were described. It may be concluded that the methods of simultaneous measurement of total T3 and T4 as well as of free T3 and T4 presented here are very helpful for studying peripheral metabolism of thyroid hormones. It is suggested that the role of T3 is as important as that of T4 and deserves a great deal of attention.
